Induction of refractoriness to isoproterenol by prior treatment of C6-2B rat astrocytoma cells with cholera toxin.
Rat C6-2B astrocytoma cells responded to cholera toxin treatment with an 8-fold increase in intracellular cyclic AMP concentrations. Cyclic AMP levels began to rise 60--90 minutes after addition of the toxin and reached maximal concentrations in 3 hours. Cells exposed to cholera toxin and the phosphodiesterase inhibitor, 1-methyl-3-isobutylxanthine (MIX), displayed an increase in cyclic AMP of 15-fold. The peak isoproterenol response was reduced 80--90% in cells previously treated with cholera toxin. Cholera toxin-induced refractoriness was time dependent and was not altered by concurrent treatment with propranolol. Prolonged exposure of the cells to isoproterenol reduced the cyclic AMP response to cholera toxin by 80%. MIX augmented both cholera toxin-induced refractoriness and isoproterenol-induced refractoriness. Cycloheximide inhibited the full development of refractoriness to both cholera toxin and isoproterenol. These results indicate that C6-2B cell refractoriness to cholera toxin is mediated by cyclic AMP and requires new protein synthesis. Refractoriness in C6-2B cells does not appear to be agonist-specific and probably involves a common locus of action on adenylate cyclase beyond that of the membrane receptors for cholera toxin and isoproterenol.